This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

. TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY, 

As rescanning documents m// correct images, 
please do not report the images to the 
Image Problem Mailbox. 



>£R:WENTTOBL[CATTn[Si" 



• ] 



01 04041 



10 



15 



20 



25 



The invention relates- lo Tcni;n. i nh i bi i i ng peptide 
BACXCXOUND 

Kenin-U . r«,ur.,) .r.i,^. disorders in rHot,on to 
^Sch *re implic^ird in r,..y c.Ves o< hyp. r . i on. Jt Is 
released inio th^ blood f r o« thr I idn,y . .nd cl..ve= f: 

- blood Slycoorolein a Jrc.,>.,.Udr I onf i oi cnsll- 1 

Circulating ...g i ol . „• i , ^ ^.^^^^ 

other ti:r.uc, to oMaf.pt ide. -nr .o, . n., i„. . .h.ch 

raises Mood f.c.r.r. Loth di,.ctl> Lv .,:cr.olar 

constriction and indi-.-ctly ly ^ t U ,H..se of the 

-diu-.-,.u..n.„, ,. = ::v.no ..Id.M.:..,. , , ... ,U .,d,.„ol ^Und 
-d th„.. c.-.usinc n ri... i„ .......,,,.,I.,r n.,d vCIu^. 

The l.uer cff.cL is c.u..d by ct ...... it.Mf „r . 

^rpt^p.ptide cl..^v..re pM.ducl .•■nriot,.,. .„.]I1. 

IrOubilor. of renin have tUr.f.r,- U. n .oo£ht. wiiS 
two .nds in vi.w. fir.vt the prov..ion of . d,.,„.ostic a£. ni 
for .dentificntion of cm-, of h> j.. m . i on dc. to renin 

a..d secondly th. ,,ovi,i.„ 

ff I'yP'-rlfMsion it. ^ut-h cover. 

T^" P.cs.ni inv,.„lors' .;.,:o..ch Jo. U... to consider 
the peptide s...,,,..,.. , v., , ,^ , ^ ^^^.^^ 

at its b.Mdint ^it,.. .,„d ,o ..,.1 ..,..u,^,„, 
efficiently rir^n.r to ..,.d to . i„ .,.,,,u,io„ 

-Mh the u.toral suKtr..tr. l.n ...fic.Mtly di.= in.la, to 
't to W cleaved ,Io.ly c: r.„, .... „ 

block the .iction of t),r .n/>-r.e .-.n-^ a t i V i > - ) , . 

aii^ck tf.e (i> per tcni ion 

«t source. 
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»en»n i, »p*cific ic « f«rtic«l,r l>on<! in ih«. sub.ir.ie. 
th* K-lrr-inal «,,uence of w4,ich ,„ iS, hors* 1, for e«.ple: 

A5p-ArK-Val.T>r.ne-Hij-Pro-Fhe.His-Lru-Uu-V«1.7yr-Ser- 
^ ' ^ *' 5 7 8 "i^, .10 n 12 13 14 

as found by L.T. SVe^ts et .1 J. E*.;per. M*d. ^ 439 (1957). 
Hu:-^n rrnin ^ubsl^ale ha, . ditfcrcnt sequrncr r^cmly 
d.s.o.,r.d by D.A. WesU^ry et al Bioch.,. B.cphy.. »e,. 
C0--3. 9« nil (1981) 

A 

4 

-Val-Pc-His- 

(IB) 

11 1? 13 

•^h. ^.,..nce .0 th. Un of ...ow . Uin, Tor^U (U) 

<"!,r.,vi,£c i,l A five 5 .-.nf i, I , Psin- I ; 

'^^V-Krg l^M 01 C five, nnEiolrnsin-III. 

r.p.i.!rs .i^n.r to c.rt.in p..tu, ,f 

i..hUM.or. or ..nin .n 



H-1 r-j-l , u-v.il - r>.f -0-.,. 

( n ) 

10 11 1: 13 

raf.d Mt.ck by notur..! I..,.u^..,s. 

0837^2 
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C^* oi the present inv.ntor* un^ertool 
. dev^lop^nt 0/ KoVobo', , ^^^^^^^ 

.ctlv in vivo, in which .r^aUsu., of p,ptid„ ,i.,ij. 
Kekubu', b«t Wins . o-lhylene Lir^, ,„up 

-CHj.N^. i„ pi,^, ^j,. P*pild» link -CO-KX-^Wtw. 



«r to 



the leucine residues. 



Or* of these Arvalecues 



IBu iBu 

I r 



which i. the t.tr.p.ptide (,, ^^^ied ,t the Lou-U-u l.nK. 
leucine of cowra* beino 



S-M^-OI-COOH ^^^^ 
•rhi. .n,lo9u, effective in-vivo 

inhibitor Of renin sHo.^ ,,,, ..,„iric,„t 

*Mihyp*rten=ive «tion in ColdbUtt hypertensive r.t. 

Of P^ptades. Ld. K.i.nhofc. A.n ^.i.nce Publish*,. 

1977). Uittlc or no -tt.n,>=„ h,, ^.^ 
worX. .h.ch the .others r,...elvc, ..,0 topur,ue. in 

«pit* Of considerable .ct.v.ty in the oor..,,i ^eld of 
.ubstr.tO.sed inhibitors for ,.nin. .ev.c.ed for e.^le 
by H^Ur A B^rtun. r^Jrr-l.un r,oc. 38 So. 13 }n.6. 3 7 73 
(1979). (JS1722 
1 9 I y 
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Tt^ pres«nt inv«ntion is « d.v«lopBwnt of the •ho^: 
vork, to Aich the Inventors wcr* sti*ul«ted by 
consid.r.tlon of th. ocid" prot^.,• in»fibitor p*psc.tx| 
further considered later herein. It^'contain, the acL* 
sustine KH^CH(iBu)CH(0H)ajCOa. „ ..ir. acid ( thou,» 
not an alpha «ino acid a, the cc«o« natural ,M 
•re) and appeared to the inventor, t* offer scope for ' 
w^rk related to though on different line. fro. their «rk 
on peptide .nalocue, disclose for e«nple in their U S 
Patent application Serial No. 2«0 620 filed 5 August 198? 
(published as Eur.,e-n Patent Specification No. 0 0.5 S65 
on ICth February 1982). 

In those analogues a peptide bond is represented by 
o.H.r Hnks correspond in, to p.-Ual or complete reduction 
.h. c.rbonyi ,.o.p ^.^^^^^^ 

-N^-) Sroup b>. a =.Uy,ene ,rcup. T>,e inventors have 
c^ver no. surprisingly found that notional repl.ce=«t 
tV carkcnyl group by a nv«Ser of 2-. 3- or .-carbon 
groups including U.t hy no ^ans restricted to the group 
— statin, gives reni n- i^i.u i ng peptide ar«Iogues 

'r-i icity ond activity. This i, ,o even though 
' "lation to the pol>-p.p,i,, .^.t is t^e 

■^-^-.ty a, Tor e,o,p,. r^Pstatin i.3eH 

I 9 J r 
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Thu. Uhind both imr^ation. i. . conc.pt «/ 
P.ptld, .tn«t»., r.l.t,d th. p.ptid. .1 o,. 

• itt of •etlot. of reniB «, th. n^turol .ut«tr*i.. by 
wb.tltutlon .t ,lto of cltov.t,. but th« i« 
•pproo€h«« an distlKt. 

Optio^lly f„ts., i„ ti,, i.^.ntio„ th.r» «, 

l.o.t.rlc «,b.tltutio«. or oth., ao<Slf ic*tio«. .t otSr 
potltlofu to lner««s« »t*biliiy or fe modity th. 
propertl.. o£ th, fln.i p*ptld.. for »«Bpi, jt, 
.olublllty under physiological condition, or it. r..l.tanc. 
to d.,r.dati« la ri^. Svxh .edification «.y for 
.«ipl. b, by incorporation of re.idu., oth.r than thow of 
th. natural L-«lr» acid.; bv prot«tloo of th. K-ter^l,^ 
wUh .Ctrl, pivaloyl. t-t,,tyloxycarbcnyl (Boc). benzoyl or 
oth.r group.; or by ccnv.r.loo of th. Ctrrainal 
^bo«yl to anoth.r functional group, ..g. th. 

corr.,pondln« alcohol, pr.s.nt nxh or in ethar or ester 

f ora. 

I 9 1 H 
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General reference to mIm Kids and Afluno mcyl 
residues and side chains In both the detcrlption ^nd 
claims herein is to be taken as reference to «%x.h whether 
naturally occiu^inc proteins or not and to both D- 
aid L- forms, and amino is to be taken as including 
imino. 

The coapwnds of the present invention, showing 
desirable renin inhibitory action, are of the sen«r«l 
f omjlA: 

X-Y-Pro-rhe-His — A — B — Z — V (v) 
6 7 5 9 r.n 12 13 

or iht partial sequences: 

x-A-fr-z-y 

X.His-A-B-2.V (V) (ii) 

X-Phe-His-A.B.2-V (y) (ni) 

X-Pro-Phe-His-A-B-Z-U (y) (jv) 



where : 



1^0, Phe. and His cvay be in substituted foni, e.g. 
cjrryio^ OH, F, CI. 3r cr Me; 

V; or an acyl or other K-proter 1 1 ng group e.g. 
acetyl, pivaloyl. bcnjy lcx> carbcny I , t-butyloxy- 
carbonyl (Boc), benzoyl or low^r alkyl (prin^rily 
^2*^5^5 or «n or L- aaino acyl residue 
(especially 'ro), which My itself be N-protccted 



siffliUrl)-; no-? o 
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T - D- or L-Hl, or oth«r D- or L- b..ie or .ro*.tlc 
*«lno-«cyl ruidu*. or ii al>»»«t; 



A • 



-HH-Jn— C J-{a- 



CO- (VI) Wwrt 
(Vll) with n • 0. 1. 3 



A O 

0 

? 



(VIIl) 

(IX) 

(X) 

(XI) 
(XII) 



n - I. 2. 3. 4 

n - 0. j^. 2. 3 

n - I, 2. 3, 4 

B • 1. 2. 3 
n - 3. 4 



and vtvrr* the conf i jurition at «s>metric centres * 



1« .itS«r R or S. and R^, the 



or different. 



b«in4 - ?r (ijopropyl), ^Bu (isobutyl). Bil 
(beruyl) or other Mii.o-acld side chain preferably 
lipophilic or arccjtic; 

I 'J 3 C 0 S ; , J 
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» • H; lo^-t •IVyl (Cj-C^); or l-buty lo«>^rb«fty 1 . 
Uaryloxyc-trbonyl, rint njb«tltut«d b«nr)'l3ry. 
carbooyl. -SOjPH, -SO^C^H^a^Cp) . for^rl or 
oth«r H-prot*esin» jroup incJudia* lo*«r •cyl 
(Cj-Cj) ten«r*ll3f; 

- H.or lo.«r.lkyl. lo«.r«cyl. benxyl. t.tr.hydr opyr.ny I . 
or other hydroxjrl protecting troup; 

B - IK or L- V*l UuTr n. or ^r'iT Up;;^"!!!; ~ 

Aaino-«cyl residue; 

^ • rv- or L- Tyr. Phe. His or other L- or D- aronaiic ^ino- 
acyl residue; 

^ V -1)-^ 45 such or in protected ester forr. e.g. -oa^ 

v^r, r'- - lo«r alfc>l priaarily C^-C^ and particularly 
'S-J. or cjtloalkyl priaarily C3-C^,or B,l. or other 
rster f orrai group; or ..^^H^.as such, or in protected 



an 



c«ide forn as -KHR^ or -N(r5)^ ^5 . 

N- protecting or other 5ubstituenl group e.g. low^r 

3Uyl a, for r'' and (R^^ - such group, or e.g. 

cvclo-allr.l. primarily C.-C^). or a, -SM.(CH,) -Q or 
, in 



-N-R -,CH,) -c (whore n 

^ n 



2 to & 



anc Q 



N*Hj or 



^"^^ ^^'^^^^ of the hydroi;ens ^uaihed 



25 



to nitrc.cn ..y .ub.tUutvd by or J; or iii) 

D- or L- * 

^' liTirc ;r'^'.-''"r ,\ ^ . 

-.•-ir.o-acyl residue .s soch or in aa.de f or^. ,uL,: i tui cd 

-».de for^ or ester for. e.g. containing , group or 

Kroups .s given for r" .nd R^ above as thr c.-e 

1 a I 



OS":/,-' 



10 



or 
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or iv) .)coh^] drJvrtl 

• cont^ininc . jroup tlv„ for .box, 

L- or 0- 



2 * W - .„ .uohol derived fr-Ayr. Ph. or Hi, or oc.S.r L- 
or D- .ro«.tlc -inc-cyl. residue .uch or protected 
In ester or ether fora at above; 

pol:rp.pcld. belnc in .bov for, or ^in.d b. i.o.teric 
replace^nt of on. or ^r. renaUir, peptide M,, f„ 
.«-pl. - by reduced .C«^-«,.. Wto. -C^^^ . Hydroxy. 

-C«(«).ai,.. or hydroc^boo -CH^.oi^. i.„J,,, ^ 
-N-H-SH-CH^-K iH.c;° ( XHl) "..doc ed" iso,tere bond 



or 



or 



°*2-j"-\ (XIV) -.eio" isostere bond 



"tydeaxy" iso^tere 
bond 



or 



I r ^0 

^ bond 



1 0 • 
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«nd tii^ Pol)T*ptlde furth€r bein^ in free forw or In 
protected form at on* or aore rrm^ininj a-iino or «ide 
(including peptide) nitrogen, Carbojr\-l, hydrory cr otS«r 
reacttv* groups, or in valt fora at amino, iaidaxole or 
c-arbojryl grcTvips, in particular as Lheir physiologic-ally 
•ccrpLablr ACid aoditicn S3lts at basic centres. 

rSe above cor=pcunds may in particular he those related 
to the s\ib$trate sequence in the hcrse (B • Val at position 
17) or those related to the substr.ite sequence in man 
(3 • lie at petition ID. Tjrticular groups of these 
f'^'^r^urnii are set out in tSr forr-^lae ^^]c»%-, cither: 



(A) 



^hc re 



^7^9 UMl i: 13 

X, Y, Tro, rh#- .^TC .t; U f rr- 

A i? 05 irfurc cxci-;>t th^t 



(VA) 



.1 



thf or difftrtn: - 5u (isobutvl), ^Pj- 

vr r.M fS. r:.Nl) c: hrr ^-;n:>-acid side chjio 



• - H ; vr - : 



• i c .1 • ; r.o - ,ic y I r c 5 i d;ic ; 



:cw, r (i::-.rily C^-C^ .-.nd particularly 



-OF^ where 



A 

as f cr K ; 



• ^ . t r . ( 1 t.f i.roup ; or 
« t . c : t d idr ft.rrr. -NHX^ or 

't- :« : ir.f f^roup r.g. lowor ft Iky I 

- such or c.f^. cyclo-alVyl, 

0S3/-2 
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an L- or D- Mino-«cyl reii<*u# e.^. « s«rirw or Usic 
**^^^«c7l retidu* as njch or in Mid* for* or la 
protected AAid« or ester fora e.j. contAininf m iroup 
or group* AS given for and above as the cas« 
aay be; or an amino acio alcohol residue derived 
therefroa as such or protected in ester or ether for« 
e.g. cont-iining a group as given for above 

or 

2 4 V - an alcohol derived frooi Tyr or Fhe or other L- 

or D- arottatic amino acyl residue as such or protected 
in ester or ether for™ as above; or: 

(B) X-Y-Pro-Phe-His A — lie — 2-V (VB) 

B 7 8 9 10, 11 12 n 

-where 

X, Y. Pre, Phe and His are as before 

A Is as beTore . ' except that 

- (isobutyl) or B2I (beniyl) or other aairw-acid 

side ch^in preferably lipophilic or aromatic 
• ^Pr (isopropyl), and 

. .H; or -.^O^Fh. -SO^C^H^CW^^p), Boc. forrrtyl 

or other N- pre Lec t i grriup 
R - lower alVyl, lower acyl, benzyl, te t rahydropyrany 1 , 
or other hydroryl protecting grcup 

Z is as before 
W is as io fijrrnjla (Va) 
or Z + W - an al'-.^hol derived froffl the ar(r%fltic residues 

specifi-d for Z beicrt, as such or protected in rcier 
or ether fom as specitird tSfrcin. 



0104041 



TS« aiAb«rlD( of rcsldvMt in foTT^L»« (V). (Ya) and (VB) 
ihov» th« correspondence with th« retUo rub>«tr«tei L>ve»- 
but without llMit*Uoo of tS« generality of the 

Sub«tlty;ei for rro PSe «nd Hit above »«y for ex^splc 

be: (1) f or .^.o ^-hyidroxyprol ine (K?Yo) cr pClu (2) for Phe : 
Ty.'. Phe(4.?U/. Phe(4-f) (3) for His: His(He), Spinacin. 

Reference to Uaic and aroMtic wim acids above, 
and to amino acids with lipophilic side chains includes 
fc»:t is not restricted to the coe»on anlno acids of those 
classes, viz: 



Basic: 



Arginine 
Lysine 
Hist idine 



Phenyl a lani 
Tyrosine 



Trs-ptophan 
Kist idi.-ie 



Lipophi 1 ic : 



Leuc ine 
1 soleuc ine 
Va I in^ 



^nenylalanine 
Cyclohexylalanine) 
AdaaantylaUnine ) 



u^J^aLurAl 



Suitable fKr^[no acyl residues 
of: 0 or L Pro, Val or He; Cly, 



s X taay for ex-arple b*r those 




(r/ii) 



OS 
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«t a "reiiuctd" ltott«rt bend XIH. yJhmrt it 
t«t out «bov«. TS« •lura.tiv^ iMsierlc njb«tltvtio«u 
set out SertiB may ho^v^r be used. 

FTOt*«tlv« or rub^tllutm irocpln^» as avTttiorwd 
above mmy U any of t>^*« known Id the pclrT*ptld« .rt, 
•aply disclosed is the litereture end not requirinf 
discussion et length here. Cenerelly the »eltctloo of 
the iroups is eccordinc tn their function, uaw belnc 
p-l»erily intended to protect efsinst und#*lred reectlon 
during synthetic procedarts ^Me the K- «nd C- tereineJ 
suhstltxjents ere for eu»ple directed egalnst the attack 
of enzymes on the fin*l cospounds or to lix:rees* their 
solubility and hence physiologicil eccepCsbl 1 Ity . 
All these functions ere fenerslly vithin the terms 
-protective jroup" or the liVt used herein. IrKludlnt 
the clei«. It is in particular possible for one or Dore 
rerBoining peptide bonds in the ccopounds of forr^U (V), 
(VA) or {VB) to be N- subst i tutfd. 



1 9 : s 
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A particular r«prcsescitlv« of ti»« xreup 

I 

-ffl.CH-C- ■ (XVllI) 

abow Is the S,S-it^tin« r»»l<Jo« (SLa) 



Ifiu pH 



.fM-JX-JH-a^-CO- ^ (XIX) 

SLstine itself is a know coopound occxuTin^ In Txsfjs in 
lS« protease inhibitor pepsutin isolateii in 1970 by 
.'apaneje workers froa various Actinooycetes (Morishi.* et al 
J. Antibiot. n No. 5 259-?b5 (1970)) of fomwla: 

:s^v«leo-l-L-valyl-L-valyl-S,S-5tatyl.L.al.nyl.S.S-statine 

or, in th* uivxil notatron: 

lso-v.lcr^l-VaI.V«l.Sia-Alo.Sta-C« (xxi) 
U inhibit, acid pro-eases in general, so c^lleO because 
tSe catalytic functional groups are carboxyl groups of 
^spartic acid residues (as opposed to serine residue, in 
serine proteges). Pepsin, cathepsin 0. chy^osin and renin 
are sen* of the represent-,ti ves of this class of ea^>oes, 
and All are inhibited by pepstatin. 

Incorporated however for e«r.ple in the co.^pound 
H-His-Pre-PS«.Hi,.Sto-V.l-n,.Hi,.OH (H 17b) («II) 
statin. w+^„ tested b-y th. ^thods in our published 
European specification ^ives ,C^^ . o.016>M aga.nst 

•"«ao renin. Th.s compound is the .uLj.ct of E»^,pU 1 
belov. Q33^_, 
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APPIICATIOSS 

T>>« invention furtS.r H 



cs 



10 



15 



hi«h r.nln .u.te, bU«H ^" * <li««no,t.li t«t for 

»uces, olood pressure fiill4-- - 
i« Mgh. .nd a , * "^^^ 

-ch u... w^n ^„ 

polypeptide aaalogve. w^en for such use. 



20 
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SYVTHETIC XTTHCOS 

lnv«ntor» h*v« d«v«leped sjmth^tie Mthods for 
th« liosteric replAcearat of the peptld^ bend -COV- vlj 
• lt«m«tiv« troups, specifically -CM^-MI- (rrduccd), 

"■^ 

-a^a^ Oiytlrotarbon), "^4^. (Wto) aral -C«(OH)-aij. f 

^ydro>^r) isosteres as referred to earlier herein, see 
e.g. Szelke. et al. pp. 37-70 in "MoIecuUr Endocrinolosy" 
Vol. 2. Editors: Kiclntyr* and Sielk., Elsevier, Aasterd^a 
1577; ttudsen. Sosrp* Sxelke. U.S. Patent 4 198 398 
"Enkephalin Analogues"; and Sze lk«, Jones and Hallett 
(Ferrins Fh«rTa»ce«t icj Is Ltd. and rerrinj AB) in the 
-published European specif icatio- already referred to. 

Keferenee m*y be Kide to these publications for 
general discussion of «.ch isosteric replacement and. in 
the European spec Ilea ton, for discussion in relation to 
renin inhibitor, particularly. Reaction sc<^ience, for 
».h« preparation of peptide analogies applicable In the 
contest of the present irwe^ition. ap^rt froo the link at 
A, Are jiven there. 

083722 
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Turning tS«rafor« to t.S« link at A, 
flr»t th«r« «r« twcral faaoM tynOm»9% of itatlB. (Xf.U 
iMlcw) avmlUblt. tJiMt hy D.H. Hch vt al. J. Org. 

0». 197», A3, P.3M4 and nftrracas quoted therein. 
DeoKytLatim(aiV balow) has alto Wen described (0,H. «leh 
5 et al, Bnc 1977, 74. p.7M). as hai tha syrtthesii of 
Der-statiae (SCV balew) and its various analoKues 
(I. RishluM et al, J. Med. Om». 1977, 20, p.510). 
iBu^ 

H2N.CH.C«-«j.C0^H (xsill) 
if. 

10 HjM-a-a.o^H (XXV) 

Of tSeie. coiaparing with the prjsibillties for C given 

earlier, mil has C - cat^ 

10. 
Q -ai-(CH^)-<:-aw l' - H and n - I; 

XXIV has C - -(Cap^-C- v««re n - 2; and XXV ha. 

15 C - (jlR^ ^ 



25 



CH.(CH,) - wher« »^ - H and n • 0. 

For cx-artple, the following specific coopounds hjve 
been rriade; 

H-Hl$-Pro-Phe-His.Sua-Vdl-:;<-His-0« (H-Ub) (XXII) 

R-?To-Hi$.Pro-Phe-His.St-a-Val.ne.His.Lys.O« (H- 1 89) (XXXVI ) 
Their prcparaticn was carried out b>* the procedures 
generally as described In our pubiished European spec i f ica t i on , 
and given in detail in the tx^ples which appear S-lov, 
Statlne w^s incorporated in Lhe fora of N"* -Boc -st-itine. 
using XCI and HOBt as coupling reagents. 
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Synthesti of these, generally applicable but tiven 
by wey of eunple in the context of the detailed 
synthesis of Lxnple 1 and thus giving octapeptide 
analogi:es of H-17S containing the various structures, art 
b respectively as follows, referring to the reaction-schesses 
given belov: 

i By coupling of Boc-Sta-OH to the appropriatt protected 
peptide, which in the synthesis for example of H-176 
is H-Val.Ile-Hi£(Boo).0®(LVl) (®- resin support) 

10 2 By coupling compound L (Schexne II below, R - H) to 
H.Ile-His.(BocB)-0® (LVIl) 

3 By oxidising Boc-statin« with pyridinivjt dichron\at« and 
coupling the resultant keto acid 



Bcc-NH-CHjl^.CO.CH^-CO^H 



(XXXVII) (R^ - ^Bu) 



15 



to the tripeptide ester LVI above 



By coupling Boc- Jeoxy- stat ine 



Boc-NH^CHR -CH^-CH^-CO^H 



(XXXV'III) (R^ . ^Bu) 



prepared according to Rich et al, £BRC 1977, 74, p. 762, 
tc the tripeptide ester LVI. 



08372 



1 U J J 
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By coupliT^t Boc-nor-ttatloe (obcilned accordint to 
t. Nishixa^« ft ml. J, Q«. 1977, 20, p. 510) 

to tS« trlp*ptid« ester LVI. 

By couplint cc».pound XLVI (Sch«ai» I belov, I - h) to 
tSe dipcptide ester LVll «bov«. 

By oxidlsinc Boc-nor-sctim to the correspotHinc ^eto 
eciii 

Bec-«-aa^-a>-co^.n (raix) 

and coupling ih. l4tt.r to th. trip«ptid. ester LVI. 
By coupling Boc-NH-Oa^aj^-CQ^H oboined by one cycle 
of the Amdt-Eisiert reaction frta Boc-NH-an^.CO,H, ) 
to the ir. peptide ester LVI. ^ 

By oxidising the hvdroxyl growp in coapour^ XLVI 
(Scne« 1. « - H) to a keto gr-.p «nd coupling the 
resultant dipepUde analogue to the dipeptlde ester 

LVI I. 



n.. ^a.-M »,-cxis are applicable in «a«in« compounds 
cspondinj to t^-jt of Ei^^ple :. 



>tKWfc:NT Pt lBLiCATfONji^ rTi 
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(XL) 



I 



&ee-MH.CM.at.a<0 
(XLIII) OTHp 



I 



(XLIV) 



Boe.Nrt.CM-Oi.CHj.X-X.CM-co^R 
(XLV) 

.3. 



(i) 

ai) 



« Cl/b*se 



"3°' 



Boc.NH.CH-CH.CH^.K^CH.CO^R 

^" (xLvn 



0S37:2 



(XU) 



(1) HCX 



«^ CM 



(XLII) 



O-Thp 
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ft' 



(XLVII) 



ft' ON 

I I 



(XLVIII) 




ft* 

I 



(XLIX) 



(i) Ml. sicvi 



OH r3 ^2 

(L) 



ft « 

«^ - 



M« or Bil 



2C1 



2 



I 9 3 H 



0S3722 
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CUHTLES 



T>». foHo^ia, MT* tJ». fully d.ui2e<J ei^ple. 
referral tn e.m.r, Th. ^tivl,y,^pf H.176 (t^^u 
>-«^re.<,, ^'^iTi-r?: r.«alt. for H-18, 

(^1. 11) indicu .an su>Ur Vctivur. ic 

Gaboon renin. ^ : 



I 9 3 T 
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10 



15 



20 



7^ 
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0-P««in (It, 0.2 ) 



te«th*d with 
5 0 0^5 S65 



• en 



bed in turop««n :;4pp'l 



(XXII ) 



J c « t t on 



Sub 



»»qu»nl d« piJi t 



> e I I on I 



ftnd coupling r««c 



t 1 ont to«r 



••qu»ne» of w«sh«» and 



# c.rri.d out by ui'ing^ the 
reaction t i^. ..th the follo.in* 



Bod i f 



i c a t i ons . 



. D-r...c ,h, couplin, of 8oc-St.-0M ,o 1. - V. ,.,,,.„. . 
(C-BO.O. ^^^^^^^ 

:6 K,. 0.27 -o„. „ Boc..t...„. 

tX, other coupUn. r,.ct.o«,. O.fl .o . e . of fl,c-,..„o 

* » u ird . 

After ,h. f.,., f„,,o.,d Uv 

for 1 .,r. re,.„ ^..^ ^^^^ ^^^^ ^ 

ofproduft. 

-.ter..! treated v.th (If o« 1 .r 1^ , 

\i mi ) «nd di- I rd <*%rrnight ovrr 
J otioe. The rrsin ..*.hrd w.ih . t , c 

\ lUO al J to rrotove 1 h# ti»f.t.w« r 

«^ » or |»r)>tidr. t V rtj.or • I I on 

cr v„, ^^^^ ^^^^ 

"""""" r..<.....s 

= Th>* to . CH.5: .on.,..»..„g, 

(30 . 1 c.) ..n, .„ ,.o ,c,t... 



01041^41 

grw-Jjtnt 0.05W to 0.5>1 oxvr 2 du>* m\ J. 3 mJ/.hr co)jVi'i».if 
2.9 ml fracijon*. >ri»r coJliclinj JO fractaon*, no 
peak Mftftignable Die product rbl«ined on tht tract. 

Therefore, the coluan «•> e.lutcd with 0.5>^ «Mton i ua ac e t « t e 
taking 3*d al Traction a. The product rroa fr a c 1 1 onr, 55 was 
found to be pure. Lycph i 1 i aa t i on afforded 7*^ rags of^jpurr 
material. 




TLC : Rf s 0.<i in £ t o Ac /Py/ Ac oH/H^O ( 20 : 20 : 6 : J?l ) 

onailicapJates 

Aiaino acid analysis: a f t er hy dr o ^ y a i s i a 6NrHCI 
plus phenol for 92 hrs, HO®, peptide content 88. 6i 

Hia: 2.97; Pro : 1.1. V^l: 0.98; lie: 0.97; Phc : 0.99 



Z X a ff^ p 1 e 2 

H-189. }1-P, o.Hi 5.rro.rhr .tf . s-Sta-Val-Ile-His-Lya-OH ( XXXV I ) 

Soiidpha^e ^ynlhe^in of this peptidr was carrjed 
cut by Lnc dt- scr i bc^pr oc cdure starting with :.2 £r**m8 (0.2^ 
uiffloU-) of Uuc-Lya ' CI ) . 0 - H r 5. i n . In the ^ui.^equent coupiinR 
reactions, 3 oimo 1 p of Qoc-^ioiino ACid ^sn us^d eatcpt for 
HocStatini. of ».hjch O.36 moio J c **re u^ed . The dried peptide- 
ReLin efter weighed 1.53 gratn^. 

0.6 sraaa of this m.^ltrial were subjected to )Lf + aai 
trP.va.nt and affuided a rrs.riue of 171.6 aiss. This residue 
waa applied to a C - 1; S Srpl.rtrici r o 1 uom (82 x 2 . c a ) cluted 



tD.£RWlNT.^UBLICAair 
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»«ih 50V •etite .eld 19.2 ml/hr eoU.ciinj C.d ml 
fr.eUon.. Fr.etlon. 32 - (.2 provid.d J2J.6 of re.idu., 

H.ir of thi. wt.ri.l .ppli.d to • 01.52 Jon.,.ci..nt, 

eoluwi. (30 > !«■), .lul.d with .n ...oniu. .eel.le buff.r 
fr«di«nt fro. 0.05M to IM evor 2 days at 5.B »l/hr 
eollaetinj 2.9 ,1 fraction.. Fraelion 33 affordad pura 
product which upon J yoph i 1 i aa t i on gava 9.5 a.gt of Batarial. 



H-}89 



MV: 120<i.535 



10 



15 



TLC (ailica) 



Rf . 0.< in EtoAe/Py /AcoH/H^O 



( 15:20:6: 1 J ) 



AiTiino *cld Arwilysis after hydrolysis with 6N HCl + phenol at 
IIC/O) hrs: 



Phe : 0.86; Pro 



2.19; Val : 0.9i 



His : 3.03; He : 0.90; 
''eptide content SO.l'i. 

Use of the coT;r !.i : nds 

Either of the above compounds may be given, as described 
earlier herein, in i,r„ounts of for ex^ple 0.1 mg/Vg body 
weight daily in di^Rnosis of high-rrnin st;,tes and in therapy 
of heart f.iiluro and hyjM rK n: i nn. 



Or; 
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1. Polypeptide -n-lo^es of the general fomuU: 

^-Y-Pro-Phe-His-A-B-Z-V 
or the partial sequences 

X-A-B-Z-V 

X-Phe-His-.-B.Z-W '''' 

X-Pro-Phe-His-A-B-Z-W 
where ^''^ (i-) 

- Hydrogen. .„ a.ino-ni trogcn protecting g.o.p 
or an amino acyl residue; 
^ - ■« D- .>r 1. basic or arorvntic ami.,o-«y; 
residue; 

; 

or'' 



? 0 

(IX) 



-C-(CH ) . 

^ n 



-(Cll ) -c 



(X) 



I u J 1 0 s :w j 2 



" ' 1 , ?, 3 

n • 3, 4 
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and where the configuration at asyrmetric centres * 
is either R or S *nd and R^, the same or different, 
are amino acid side chains; 

R - hydrogen or an /imino-ni Lrogen protecting 
group; 

R - hydrogen or a hydroxy! protecting group; 
B - a lipophilic amino acyl residue; 
Z • an aromatic amino acyl residue; 
and y - a hydroxyl group, an amide nitrogen group, 
or a basic amino acyl residu- or amino 
alcohol residue derived therefrom; 
or Z ^ M - the amino alcohol residue correspond i n;; 
to the amino acyl residue Z. 

2. A polypeptide analogue according to cloin 1. 
wherein one or more of said Pro Phc and His ore substi:uud 
in the ring. Pro by OH, Phc by Oil. P, CI, Br or Mc . Hi^ by 
Me, or are replaced by. respectively, ^-hydrox7pro 1 1 ne 
(HPro) or pClu; Tyr. Phe(4-CI) or Phe(4-F); Mis (Me) or 
spi nacin. 

3. A polypeptide Anologvic according Lo cloim 1 or 
2 wherein said protecting group X is on ncyl or lower 
alkyl group anj particularly said acyl group is ncctyl, 
pivalcyl, t.-butoxycarbony 1 ( Qoc ) bcn/y 1 oxyc.i rijuuy 1 or 
benzoyl and s.iid lovrr nlVy! ^;roup is n ^j-^-^ nlkyl 
group* 

A polypeptide .-iP.TloK'ie Accord iiif. to clnim 1 or 
.2, whf.rcin soid a.-nino acyl group X is D- or I.- Tro, V/i I 
or lie, or Cly. and/or is in prnLcctcd form c;irry. n 
group as set out in claim 3. 



-30- 
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5. A polypeptide analogue according to any 
preceding claia, wherein cald amino acyl residue Y i* 
D- or L-His. 

6. A polypeptide analogue according to any 
preceding claim, wherein said amino acid side chains 
and R are lipophilic or aromatic, e.g. Isopropyl, 
isobutyl and benzyl, and particularly those of Leu He 
Val Phe cyclohexyl-Ala adaruntyl-Aii, or Phe Tyr Trp 
or His. 

7. A polypeptide analogue according to any 
preceding claim, wherein said protecting group R"' is 
lower alkyl, lower acvl, -SO^Ph, .SOjCgH^r.H^( p) , 
t.-l;utoxy carbonyl (Boc), benzy loxycarbonyl or ring 
substituted benxyloxycarbonyl, and particularly wherein 
ia»d alV-yi or acyl group is a Cj-C^ group. 

8. A polypeptide analogue according to any 
preceding claio, wherein said hydroxyl protecting group 
R is lower alkyl or lower acyl, particularly Cj-C 
alWyl or acyl .or benzyl or tetrahydropyrany 1 . 

9. A polypeptide analogue according to any 
pr.-ci-^ing claim, wherein said rc-idue B is a D- or L-Val 
Leu or He residue. 

10. A polypeptide a.ulogue according to any 
preceding claLm. wherein raid residue 2 is a D- or L-Tyr 
P^ie or His resid<je. 

0S37>2 
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11. A polypeptide ar-aloj^je according to any 
preceding claim, wherein sai'i hydroxyl group W is 
protected in ester fona, e.g. by a lower alkyl or 
cycloalVyl group, or Bzl. and particularly wherein said 
low«r alkyl group is a C^-C^ alWyl group and said 
cycloalkyl group a C^-C, cycioalkyi group. 

12. A polypeptide analogue according to any 
preceding claim, wherein said ;i.T,;dc niLrogci. ^roup W 
is in protected forrn. especially i) a group -MiR^ or 
-N(R )^ where R is lower alkyl and (R^)^ is two h.wcr 
alkyl groups the inrnt- or different or j cychj;»lV.yl 
group, pnrticulnrly where the or each said nlkyl group 
is a Cj-C^ /ilkyl grf;u(. and sai-i cycJonl^y] groui) is n 
C^-C^ cycloulkyt ^;rcup 

or ii) a froup -Mi-(CH ) -Q or NR^-(CM ) -Q 
where n^- 2 to G and Q - an jnino or ^ML-.nidyl group 
where R^ is lower olkyl, particularly ul.crc one or more 
of the hydro,:* nv t t;.c hed to nilro^cn in s.*, i d protectinr. 
r.roup i, rM:l.-icid 1-y cr (K^).,. d, f i ru d ... ,.bovr 

;:rfC(d;nf, t 1 /: - . wh(r(in --id .i:: i no /iciti rcfi.Uu. W i? 
^- "I" 1 - ^' r. I V (.r Ar^ tk - mIu. • utii or .-i ;^ 

.■.ri.i-i':. (.1 .j .: i d< p.irt ic\il;jrly wy.cn 

prr.tt r ti d t y /, , r-..:: .. • , • m l 1;. in 



( I r 





-C-CH^ .CO - 



20 



25 




(X»I) 




)ERW-HNT PUBLICATIONS r 
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15 



25 



. 1 " 



16* A polypeptide enalo^je according to any 
preceding claia, wherein caid polypeptide analogue is 
in further modified fora by Isosteric replacement of 
one ur reore remaining peptide bonds by 

n 

I I ° 

-NH-gH-CH -N-C;H-C* (Xm) "reduced" isosLere bond 



cr 



.1 



R 

I 

•N'H-CH-C 



1 / r2 



CHj.gH-C (xiv) "keto" iposlpre boi.d 



or 



•NH-P1-CH(0H).CH2-C:H-C^ (XV) "hydroxy" iio^l.ic 

^ bond 



or 



-NH-CjH-CH -CM -CH-C (XVI) "hyd r oc rLon" isostiic 



\ 



bond 



where the significance of R^, and is as U-forc, 
particularly where one or both of the Pro-Phe and Phe-His 
bonds in lorrnuia V is the sit-e of rhe isosteric replacement., 

17, A polypeptide analogue according to any 
proccdinf clnin, wherein said pulyp'^ptidc analogue is in 
protected form at one or more rcroining aiTiino or aniidc 
(inclu'iinj; peptide) nitrogen, carboxyl, hydroxy or o:V.cr 
reactive groups, or in salt form at amino, imidazole or 
Cirboxyl groups, or is as nn ncid /Tddition salt at or i- or 



• r.n bjsic centres. 







-3i- 
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IS. Polypeptide analogue of the general 
f orrrnjla : 

X-Y-?ro-?he-His — A — B — Z V 

C» 7 8 9 12 13 

or the partial sequences: 

X-A-B-2-U 
X-His-A-B-r- V 
X-Phe-His-A-B-Z-W 
X-Pro-Phe-His-A-B-Z-W 



(V) 



^here : 



(V) (i) 

(V) (i-; 

(V) (iii) 

(V) (iv) 



Pro. Phe, and His tray be in substituted fonn. e.g. 
carrying OH. F, CI, Br or Me; 

or an acyl or other N-protectlng group e.g. 
«etyl. plvaloyl. benzy loxycarbony 1 , t-butyloxy- 
carbonyl (Boc). benzoyl or lower alkyi (primarily 
C^-C,); or an D- or L- amino acyl residue 
(especially Pro), which -oay itself be N-protecxed 
simi larly: 



1 9 i 



0837.2 
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D- or L-Hi, or other D- or L- basic 

<-a5Jc or aromatic 
«mino-«cyl residue, or 1$ absent; 



,6 0 



J' J 
-iH-(CH,) 



5 ? 5 

.^H-C—N-iH-CO- (VI) where 
0 

2>n"^- (VII) with n - 0, I. 2, 3 

* 2 n (vill) " ■ 1. 2. 3, 4, 
0 

2^n'^ (^X) n - 0. 1, 2. 3 



X(CH,) -J 



0 

? 

■^<^^2V^- (^l) n-1,2. 3 

and where the conf i g^rotion ,t acy^ctric centres 

is either R or S. r' and 8^ ,t 

^ ^. K and R , the s.imc or diffrr.nL 

b'i^S - Pr (isopropyl). (isobutvl). Bzl 

(benzyl) or other ...no-.od side chain preferably 

^ irophi lie or aror-^Lic- 



36. 
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lower alV.yl ^C^-C,); cr C -b^:'.y ] o.ycarbonv 1 . 
b*n.y:o«>carbonyl. ring suS,tUuled b^r.zvioxy- 
carbonyl, -SO^PH. - SO^C^H^CH^Cp) . for^j'cr 
other N-protecting group including lower acyl 
' generally; 

R - H, or lower alkyl, lower acyl, b«n2vl 

7 • wsnzyi, tetranydropyranyl 

or other hydroxyl protecting group; 

Leu 

B - D. or L. Val[or Il/or other D- oP L- H;onK-r-- 
3cyl residue; 

2 - D- or L- T>T. Phe, His or other L- or D 

y».ner i.- or D- arorr^tic aniino- 

acy] residue; 

3u. or cycloaUyl prio-^rily r -C » , 

1 -^rii> ^3*^7, or Bzl, or other 

c-sccr orn.ng group; or ^^^^^^^^^ 
--de fon. as -NK^^ „ ^^^^^^ ^5 _ 

N-Proto.ting or other substituent group e.g. Wr ' 
an^lasrorP two such groups ore, 

^ruv C3 C^). or as .SH.(CH.) -Q or 



-<".)n-^^^-^ere n - 2 to 6 ando 



Nri, or 




-KM-C and wherein any of the 

^'H. ^ 'lydrogens acUched 

•■o r.itrosen .^y be substituted by ^r (R^) 

an D- or 1.- c»rir.e nr/lvsin» • 

lysine, jreinine or other basic 
^-ino-acyl re.iJue as such or in amidp f 

-i^e ro™ or ...u.r ro™ e.g o. ^ ^^"^'"^"^^^ 
OSj/r^ « case 




J7. 
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or 



"'*)■ be; or iv) ,„ , 

"^th or prf,L^ci^d J„ e,,er u 
' e^°"P fiiven for r'' above 

^^^^^^ « or pro.ec.., 

••^ch polypeptide b.ing in ^he .bove £o™ 

«P1-C..er,t of one or n.or. re«,i„/ '"''''^'^ ^-"erlc 

^CH,.' hydroxy. 
2 '^"2- '"""Jc link, i„ 

«' 

' I 0 

-.VH-CH-CH -V.rw r**" 



or 



,1 



70 



or 



H-£"-< (x,v) -k..,.. ^^^^ 



J 



or 



^•■"-5h-Ch(oh).ch,Jh.c^° ^ . 

- \ hydrovy" 
bond 



r c 



f 



oond 

• « . R .nd R ,5 OS before • 

08']7i2 
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-nd raid poJypepiid. further b^ing in Tree forr:, or in 
protected for., at ore or more remaining a-^ino or a^.^de 
(ir^cluding peptide) nitrogen, carbox^-l. hydroxy or other 
reactive groups, or in .alt fo™ at amino, imidazole or 
carboxyl groups, in particular •, their physiologically 
•ccept^ble «ci^ addition salts at basic centres. 

19. The polypeptide analogues: 

H-Hls-Pro-Phe-Hls-Sta-Val-Ile-His-OH 

H-Pro-Kis-Pro-Phe-His-SU-Val-lie-His-Lys-OH 

or corresponding analogues wherein the -CH(OH)CH CO- link 
of the scatine residue is replaced by one of the\inks 
set out in claim 15. 



15 



20 



20. When for use In a diagnostic test for high renin 
statts wherein a pol>-pcptide aralogue is adn^ini stered, a 
positive result being indicated by a in blood 
pressure related to said administration, or for use in 
treat.,ent of heart failure or hypertension wherein an 
effective amount of a polypeptide analogue is adninistered . 
« polypeptide analogue according to any preceding clai,. 

21. A phar-jccuiical composition comprising a 
P=lypc.pt:dc .rv,losue according to any preceding clai= I 

19. in a pharroccutically acceptable n«:di-.:m. 

- .... C33 7::'> 




